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Compounds of Coffee Over the Roasting Process
Alex Jaspering
Introduction
References
• Coffee is one of most popular drinks in the world
• Roasting changes the composition of coffee
• Roasting is more temperature dependent than time 
dependent
• Roasting releases essentials oils and other compounds
Internal Temp. ºC Roast Classification 
180 -205 Light
210 - 220 Medium
225 - 230 Medium-Dark
240 - 250 Dark
> 250 Over cooked
The table above is a general guide to the roasts of coffee and can vary depending 
on company, bean type, etc. 
• 284 – 329 °F
Background
• Coffee Beans provided and roasted by Jed at Sidecar Coffee
• A water soak decaffeination process was used on the decaf sample. This has 
the advantage of not removing flavor compounds
Instrumentation and Experimental
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• Coffee was brewed at a concentration of ~3 mg/50 mL of 
water
• The coffee was filtered by vacuum filtration and then a .2 
micron syringe filter
• Samples were run on the Gas Chromatography-Mass 
Spectrometer
• The data collection began at two minutes to mask the water 
peak
Sample Roast 
Time 
(min)
Sample Roast
Time 
(min)
1 0 8 10
2 3 9 11
3 5 10 12
4 6 11 13
5 7 12 14
6 8 13 15
7 9 Decaf 15
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Conclusions
• Most compounds increase in concentration over the roasting process
• The increase in concentration is related to the Maillard reaction.   
Drastic increases from 10 – 15 minutes.
• Along with caffeine, decaffeination removes several flavor 
compounds
• Increase in compounds like Quinic Acid, Cyclobutanol, and Ethyl Oxamate
• These compounds increased in the Maillard temperature range
• Decrease in compounds like 1,2-benzenediol and diacetate 1,2,3-
propanetriol from regular  to decaf
• A 93.5 % decrease in caffeine
• Generally explain why decaf is accepted as less flavorful
Instrumentation and Experimental
• Sigma Aldrich
• Cheméo
• Lokker, Brian. “Coffee Roasts from Light to Dark.” Coffee Crossroads, 4 
Jan. 2017, www.coffeecrossroads.com/coffee-101/coffee-roasts-from-
light-to-dark
• “Food Chemistry – The Maillard Reaction.” Compound Interest, 
Compound Interest, 3 May 2015, 
www.compoundchem.com/2015/01/27/maillardreaction/.
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